endeavoured to indicate in outline how balneotherapy can be adapted so as to retard their progre$s and counter their effects, as far as may be. By its judicious and carefully planned employment we can bring into play most of the important functions of the body. We can profoundly influence the circulatory, respiratory, alimentary, secretory, and excretory organs and the manifold energies of the nervous system, tranquillize unduly active mechanisms, stimulate the processes of nutrition and metabolism, and increase the natural defences of the system. During considerable experience of balneotherapy I have necessarily been brought into contact with many cases well advanced in life, some of them quite old patients; and I have been repeatedly struck by the unusual vitality displayed by those who had always made it a practice to avail themselves regularly of a systematic course of treatment. Enthusiasts they may have been, but their enthusiasm appeared to me to have been amply justified. Their vigour and alertness both of body and mind have in many instances been remarkable. It may be said that they were endowed with an exceptionally fine constitution, or had come of a sound and long-lived stock, or had consistently walked in the way of physiological righteousness ; but I have repeatedly satisfied myself that this was not always the case. But even allowing-that they were of unusually good make-up and did not outrage the laws of nature, I have been forced to the conclusion that their habits so far as balueotherapy was concerned played no mean part in the maintenance of their high standard of health and in retarding the development of those inevitable changes which old age brings in its train; and it is the recollection of these vigorous valetudinarian veterans which has suggested to me the few remarks I have been privileged to put before you to-day.
Note on a Possible Defect of Barium-containing Waters.
As is well known, an excised heart can continue beating for some considerable time when it is perfused with Ringer's solution. The heart so perfused may be conveniently regarded as forming part of a mechanical system of-which the working elements have been reduced to their lowest terms.
It is possible to regulate the height of the beat of the perfused heart by the simple device of varying the calcium content df the perfusing solution. The more the calcium added the greater the height of the beat, and vice versA. If, next, it be attempted to keep the heart beating at a constant level when it is exposed to the action of drugs, &c., that also is found possible by use of the device of varying the calcium. Substances which augment cardiac activity require calcium for the visible expression of their action, which is that of a lubrication of calcium. In a heart under their influence less calcium is required to make active a given proportion of the heart's stock of contractile material, or, expressed differently, a given amount of calcium can now make active a greater amount of contractile material. Opposite relations hold good for cardiac depressants.
The normal lubrication of the cardiac machine appears to be effected by the ductless glands. Adrenal or pituitary extracts, for example, both increase the amount of contractile material which a given amount of calcium can activate. In cardiac failure, however, there seems to be some clogging influence at work hindering the normal functioning of calcium and incapable of rectification by the ductless glands. Digitalis imay, however, rectify mnatters, though few would employ it until some unknown clogging influence arising from the intestinal tract had been first removed.
The beneficial action of digitalis on a cardiac contraction is, thus, exerted through calcium, and partakes of a lubrication of the latter. That lubrication gives us a sound reason for employing the drug.
Barium, however, exerts its particular effects in a quite different manner. When it is introduced into the cardiac system there follows a fight between it and calcium for the possession of that structure through which calcium exercises.its normal effects. If barium acted more efficiently in the cardiac machine we should thus have good reason for replacing calcium by barium at a time when the calcium itself works under stress. But it is less efficient than calcium, so that its introduction into the cardiac system could only make bad matters worse.
Experiments were done on a heart, and the proportions between the amounts of barium and calcium used were approximately those existing in a well-known barium well. It was seen that immediately after the barium was introduced into the solution the heights of the contractions were slightly increased and that there was also an increase of tone. But it was also seen that the full effect of the barium was exerted almost immediately after it was introduced, and that thereafter its efficiency was diminished. Another important point is that all the increase of activity due to the barium disappeared immediately after-, the barium was removed. But even more important is the fact that the last state of the heart was worse than the first.
Barium left the heart less capable of activity than it was before. That depression of activity after barium I find to be general. I havq also, found that digitalis is an effective antidote to the depression produced by.barium.
The presence of barium in the waters of -a well should not, then, be regarded as an indication for their use in cases of cardiac insufficiency. Whatever therapeutic action barium possesses can be performed more efficiently by digitalis, and there is that post-barium depression which is something not seen after digitalis.
On the Value of Combined Methods in Diagnosis.' By FRANCIS HIERNAMAN-JOHNSON, M.D. (ABSTRACT.) PATIENTS are usually sent to spas bearing a certain diagnostic label; but a considerable proportion of original diagnoses, even when madp by skilled men, ultimately prove to be wrong. All practitioners should be personally familiar with all the ordinary methods of clinical investigation; and should understand the possibilities of the more technical procedures. These
